B cell receptor induced Fc receptor-like 5 expression is mediated by multiple signaling pathways converging on NF-κB and NFAT.
Fc receptor-like (FCRL) proteins are novel regulators of the B cell response to antigen. Human FCRL5 binds intact IgG and modifies the strength of antigen receptor (BCR) signaling. Altering FCRL5 expression could therefore regulate the B cell response to antigen. In this study, we found that FCRL5 expression is induced specifically upon BCR stimulation and dissected the molecular mechanism. FCRL5 mRNA and cell surface protein expression required prolonged BCR stimulation and de novo protein synthesis. Using chemical inhibitors and activators, we identified roles for several signaling pathways, indicating a complex mechanism. Specifically, the PI3K/AKT, JNK, PKC and IKK2-dependent classical NF-κB pathways were involved in induced FCRL5 expression. Furthermore, induced FCRL5 expression required elevation of intracellular Ca(++) and was partially blocked by cyclosporine A, a calcineurin inhibitor. The importance of the transcription factors NF-κB, NFAT and CREB-binding protein was revealed based on sensitivity to inhibitors. Using reporter gene assays, we showed that the core FCRL5 promoter was sufficient to drive induced gene expression. Mutations of two predicted NF-κB sites or an NFAT site in the core promoter abrogated induced gene expression, suggesting direct regulation of the FCRL5 gene by NF-κB and NFAT. In support, we detected binding of NF-κB and NFAT family proteins to oligonucleotides corresponding to the predicted sites. We propose that the identified intricate mechanism serves to ensure that FCRL5 is expressed on B cells at a precise time following antigen encounter, with potential implications regarding regulation of the B cell response.